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市販カメラを用いた、 
大気エアロゾルの光学的厚さ観測の可能性 





Methods for observing aerosol optical thickness with a commercial digital single-lens reflex camera are 
proposed. The atmospheric optical thickness is the result of integration of scattering by fine particles in the 
atmosphere. In this research, we make existing methods cheaper and more popular by using a commercially 
available digital camera. By simplifying the observation methods that have been done in academic fields, we 
will be able to respond to social needs such as monitoring of soot on streets. We propose several parts in system 
build for spectroscopically observing sunlight with a digital camera. First, measure the frequency characteristics 
of the visible light 3 band output of the digital camera and evaluate the performance as the observation device. 
Second, we make a system to compensate for the missing part in using a commercially available camera 
for observation. We introduce methods and open source applications that remotely drive consumer 
cameras. Third, we make the process of image processing and numerical calculation for converting from image 
to meaningful numerical value. Finally, consider its significance from actual observation results. 
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RGB に相当する 3 つのフィルターが置かれている．この
フィルターを通して出力される一般に(3)式で表される． 
          𝑋 = ∫ 𝐼(𝜆)?̅?(𝜆)𝑑𝜆
∞


























図 2 色と周波数の応答 
 
 この応答関数は正規分布的でないため，RGB それぞれ
を周波数へ換算するにあたり 2 つの方法が考えられる． 










図 3 観測システムのプロセス 
 
組み込みシステムでは，シングルボードコンピュータ
Raspberry Pi を LinuxOSにて駆動し，フリーソフトである
gPhoto2 および libgphoto2 ライブラリによってカメラの遠
隔制御を可能とする． 
















































 図 5 日平均観測 AOT 
 
図は 2018 年 11 月 21 日から 12 月 28 日までの観測から，
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